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THERMOMECHANICAL FATIGUE BEHAVIOR OF THREE CFCC’S 




9 o £ 


g *a -a 

S |1 

S -S ‘5 

III 


g 


a « ta 
safi 


•S a '■§ 

a M.S 
7! S> £ 


< 
2 j 





The two glass-ceramics had matrices with CTE’s lower or higher than that of the fibers. One glass-ceramic system also had 
an altered matrix to improve oxidation resistance. A woven SiC/SiC composite with and without an altered matrix provided 
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Figure 6 Polished transverse section of Figure 7 Polished longitudinal (a) and transverse (b) sections of SiC/SiCtPW] n . 
SiC/MAS [0°/90°]8s showing both plies. 
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approximately 1000 cycles for the two TMF tests in argon. 
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Figure 17 SEM micrographs of typical fracture surfaces(a) IP TMF, SiC/MAS-5[0°/90°]gs, cfm«= 125 MPa, Nf = 13, (b) OP 
TMF, SiC/MAS-5[0790°] 8S , 0 * 1 *= 100 MPa, N f = 4. 
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Figure 19 Optical micrographs, longitudinal sections, (a) OP TMF, 600°- 1 100°C, SiC/CAS [0°] 35 , OMax= 150 MPa, N f = 6, 

(b) IP TMF, 600°-1100°C, SiC/CAS[0°] 3S , <Tm»= 150 MPa, N, = 73, (c) IF, 1100°C, SiC/CAS[0°] 35 , <Tm»= 150 MPa, N f = 264. 






Transverse cracking of the matrix in all the TMF tests apparently allowed oxygen to penetrate the composite and degrade 
the fibers and interface. The stresses in the matrix under TMF are determined by the thermoelastic and time-temperature 
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determined from the mismatch of CTE’s 
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cycles (right drop line). The drop lines to the left and right 





Another important difference between the two composites in Fig. 24 for OP TMF is that the stress in the fibers of the 
SiC/MAS-5[0°] is much higher than in the SiC/CAS[0°]. Since the fiber volume fractions are the same, (load shedding to 
fibers roughly in proportion as a result of matrix cracking) this difference would be expected to be maintained during TMF 
cycling. An explanation may be that the wide crack opening displacements during OP TMF may allow rapid oxidation of 
the fibers and interface. There would be a subsequent loss of strength of the fibers to occur that the difference in stress 
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Worthem, D.W.: Flat Tensile Specimen Design for Advanced Composites. NASA CR-18561, 1990. 
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